The above subject was introduced with a hope that bacteriologists who have special facilities, and who are interested in otology and in the proceedings of this Section, would, as occasions arise, investigate the cultural features of streptococci bio-chemically by the methods elaborated by Dr. M. H. Gordon, and which I believe were first introduced to otologists by Mr. C. E. West in a short, valuable paper in the St. Bartholomew's Hospital Reports, 1907 .1 And it is important also to ascertain the appearances of the organisms in situt in the tissues to control the bacteriological findings ex corpore.
Demonstration of some Anatomical and Pathological
Preparations.
By SYDNEY SCOTT, M.S.
SERIES I.
(1) Specimen of the normal membranous and periosteal labyrinth, mounted in paraffinum liquidum (Dr. Albert Gray's method). From a patient who died in St. Bartholomnew's Hospital, 1908. (2) Stereoscopic photographs of above taken by Mr. D. M. Stone. Three histological sections of the normal petrous bone were shown on the screen by means of the epidiascope to display the relation of the saccule to the internal auditory meatus. The sections passed through the vestibule at the level of the lower, middle, and upper part of the foot-plate of the stapes. The saccule was divided below the macula, through the macula and above the macula. In each section it was seen that the inner wall of the saccule was immediately adjacent to the thin partition of bone which intervenes between the vestibule and the internal auditory meatus. The thinness of the barrier explained the ease with which the internal meatus can be opened by curetting the vestibule in this region. The perforations by the nerves of the saccule through this plate of bone would account for the spread of infections from the vestibule to the internal auditory meatus.
By histological examination of the internal ear in fatal cases of meningitis, Mr. Scott had found gross changes of an inflammatory nature in one or other labyrinth, with otitis media on the same side. He was disposed to consider that this was the usual channel of infection in most cases of otitic lepto-meningitis (see Series IV).
SERIES IV.-THE RESULT OF HISTOLOGICAL EXAMINATION OF THE PETROUS BONES IN MENINGITIS.
Microscopic Section (epidiascope) and Microphotographs (lantern slides) of the Infected and Non-infected Labyrinth, selected from Twentyeight Cases of Meningitis.
The investigation formed part of a general inquiry into the postmortem appearances of the internal ear, derived from an examination of some 200 pairs of petrous bones. Death was due to various causes.
Uncomplicated meningitis was present in twenty-eight instances (this excludes cases of meningitis associated with brain abscess, lateral sinus thrombosis, diseases of the nose or orbit and fractures of the skull). In these twenty-eight cases the infection was typical miliary tubercle in eight. The internal ears were decalcified and found to be free from disease. In one case (No. 148) there was tuberculosis of the middle ears. Caseous masses, spreading through the tegmina tympani, involved the dura mater of the middle foss ; the masses produced indentation of the temporo-sphenoidal lobes, but no adhesions were present, and the brain did not contain any tuberculous deposits. Typical miliary tubercle was present in the pia-arachnoid of the base, especially along the middle cerebral arteries. The temporal bones were removed from a child who died with general tuberculosis in the Evelina Hospital for Sick Children in 1908. Attempts to stain the tubercle bacillus in the sections were unsuccessful. Nevertheless, nothing could be more typical of the nakedeye appearance of tuberculosis in the various organs of the body of this child. Among the non-tuberculous cases of cerebrospinal meningitis, in two the middle ears were normal (specimens shown). In the remaining sixteen cases the middle ear was in a state of suppuration, acute or subacute, and unilateral or bilateral; in eleven of these cases (specimens shown) the internal ear, on one or other side, was also the seat of diffuse infection. The internal ear lay in the channel along which this infection could pass, from the middle ear to the pia-arachnoid perineural sheath of the eighth nerve in the internal auditory meatus. 
25, 137, 196
Excluding from consideration the last five non-otitic and doubtful cases, we have thirteen possible cases of otitic meningitis. There were reasons for regarding the meningeal inflammation in Case 180 as nonotitic: the middle ear being affected late in the course of the disease, the internal ears were both free from the usual signs of inflammation; a pathogenic organism, a small Gram-negative bacillus (not tubercle) was, according to Mr. Gow, isolated during life from the cerebrospinal fluid on two occasions. The child lived nineteen days after the onset of meningitis. Of the other twelve cases, infection of the labyrinth on the same side as the middle-ear disease occurred in all except one, in which case the pia-arachnoid was known to be infected as the result of an exploration of the cerebellar fossa.
SUMMARY.
It would therefore seem that the source of the infection of the meninges could be accounted for in almost every case. When the infection passed through the tegmen, the meningitis was localized in the temporo-sphenoidal fossa. When the infection proceeded directly from the mastoid cells to the cerebellar fossa it was again localized, and not I A peculiar fibrinous exudate was found, with only a few cells, in the endosteal layers of both intemal ears, especially near the bases of the modiolus, in these three cases (147, 149, and 180) . It seemed as if this almost non-cellular deposit was the result of the neighbouring inflammation in the meninges of the seventh and eighth nerves, for the condition was bilateral. diffuse or bilateral. In the cases in which the channel of infection appears to have been represented by the internal ear (eleven cases) meningitis was typical post-basal, pia-arachnoid, or lepto-meningitis. The material exhibited was obtained from Cases No. 25,1 52,2 90, 147, 148, 149, 163, 164, 176, 177, 180, 182, and 184 . The sections from Case 163 showed organisms (streptococci) in the disintegrated membrana secundaria.
In conclusion, the speaker submitted that the material which he had collected formed part of the evidence that diffuse basal lepto-meningitis complicating middle-ear disease was preceded by labyrinthitis, and, although this view differed from the acknowledged teaching on the subject, he was disposed to think that the internal ear, and not the tegmen, was the more usual route of infection in diffuse otitic leptomeningitis. N.B.-As before mentioned, only cases of "uncomplicated" meningitis are under consideration. DISCUSSION. MIr. A. L. WHITEHEAD said the demonstration had been enjoyed immensely, especially the one slide which demonstrated so clearly the relation of cerebellar abscess to certain portions of the middle ear and its adnexa. That specimen would show, if any demonstration were needed, the absolute importance of always approaching a cerebellar abscess through the area which had so frequently been spoken of as the desirable route-i.e., the area of bone which was the inner portion of the posterior wall of the mastoid, between the posterior semicircular canal and the lateral sinus. The members could not see too many such specimens, which impressed upon one the relations of the parts upon which the otologist had to work. Dr Mr. SCOTT, in reply, thanked the President and members for their reception of his contribution. With regard to Dr. Bronner's inquiry with reference to the scarlet-fever case, there were no changes in the ossicles of the middle ear -i.e., no caries and no necrosis. The mucous membrane of the middle ear was very much swollen and engorged, and the tympanic membrane was perforated. Mr. Fagge's question was directed to one of the knotty questions in aural pathology-viz., the significance of the presence of muco-pus in the tympanum of infants who died from various disorders. It was a matter which had puzzled Continental as well as British and American observers, and he was not prepared at present to state any new points on the subject. He appreciated Mr. Cheatle's views with regard to otitic meningitis, and he unhesitatingly accepted these views until he found evidence of unsuspected infection of the internal ear on one side in a patient who died of diffuse meningitis. This had led him to make further search, with the results he presented for consideration. He asked Mr. Cheatle whether in his cases he found any disease of the internal ear, or whether he could exclude internal-ear infection in those instances in which death had resulted from middle-ear disease with basal lepto-meningitis.
Mr. CHEATLE, replying to Mr. Scott, said he did not examine the labyrinths microscopically, but macroscopically they were healthy. In cases in which the middle ear had been full of that muco-pus he had had sections made of the lining membrane, and found evidence of disease, showing it was not a normal condition.
